1 James B. Beard 2 W INTER injury of sports turf has recently become of increasing concern in the north central and northeastern United States. The basic components of these turf areas are common Kentucky bluegrass (Poa pratensis L.), annual bluegrass (Poa annua L.), and creeping bentgrass (Agrostrs palustris Huds.). They are usually maintained under conditions of close mowing, irrigation, and high fertility. In general, injury has been associated with an ice cover with annual bluegrass being the most susceptible species. The relationships between ice sheets and winter injury of bluegrass and bentgrass are not well defined. This study was undertaken to elucidate the effects of ice, snow, and water covers on the winter survival of bluegrass and bentgrass.
REVIEW OF LITERATURE
Very little work has been done on the factors involved in winter injury of turfgrasses, especially when associated with ice covers. Winter injury to plants in general was critically reviewed by Levitt (4) in 1956.
Carroll and Welton (3) found that late season, heavy applications of nitrogen to Kentucky bluegrass turf resulted in decreased cold resistance. Later, Carroll (2) reported that the lethal soil temperature for Kentucky bluegrass and bentgrass was between -10° and -15° C. Also, species grown with high nitrogen were less resistant to cold than those with low. Work by Sprague and Graber (6) indicated that injuries sustained by hardened alfalfa encased in ice were due to internal accumulations of toxic products of respiration. More detailed studies (5) suggested that ice injury of alfalfa resulted from inadequate outward diffusion of carbon dioxide from the plant tissue, thus resulting in the development of a toxic condition in the plant.
MATERIALS AND METHODS
Common Kentucky bluegrass, annual K.uegrass, and Toronto creeping bentgrass were chosen for the experiment. All 3 grasses had been established for more than 1 year and were maintained under irrigated turf conditions. The common Kentucky bluegrass was mowed at 1.5 inches and received 3 pounds of nitrogen per 1,000 sq. ft. per year; the annual bluegress was mowed at 0.5 inch and received 4 pounds of nitrogen; and the Toronto creeping bentgrass was mowed at 0.2 inch and received 8 pounds of nitrogen. All fertilizer was applied prior to September 10, 1962. Soil tests showed the pH, phosphorous, and potassium levels to be adequate.
All three species were permitted to hardei naturally in the field and were clipped with a reel type mower prior to sampling. The soil temperature at the time of sampling was 1° C. at the 2-inch depth. On November 26, 1962, plugs of sod 4 inches in diameter and 2 inches thick were collected and transferred to wax-coated cartons. When transferred, the surface of the soil was 'one-half inch below the edge of the carton.
The following 6 treatments were applied to each of the 3 species immediately after sampling.
1. Flooded and frozen. This treatment simulated conditions of a heavy rain, flooding, and immediate freezing. The resulting ice cover was approximately 0.5 inch thick.
2. Frozen and layered with ice. This represents a condition where a freezing sleet storm gradually produces an ice layer over the frozen turf and soil. The water was applied as a fine mist over a period of 8 hours and produced a 0.5-inch ice layer.
3. Frozen and layered with ice over snow. One-third inch of snow was applied to the frozen plug followed by 0.5 inch of ice supplied by a mist as described above.
